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dnited States

HERMAN W. LUDERS, OF PHILADELPHIA, PENNSYLVANIA.

Letters Patent No. 94,226, dated August 31,1869,

W

IMPROVEMENT IN STEAM-GENERATOR®G.

—-—-——*—m—;

The Schedule referred to in these Letters Patent and making part of the same.

To all wwhom it may concern:

Beit known that I, HERMAN ¥W. LUDERS, of the city
of Philadelphia, in the county of Phllddelphl& and
. State of Penn%ylvama have invented a new and use-
ful Improvement in Steam- Geupmtms, and I do
hereby declare that the following is a full, clear, and
exact description thereof, v.hich will emble othels
skilled in the art to make fmd use the same, reference
being had to the accompanying drawing, tm ming pzut
of this specification.

This invention relates to new &nd 1mp01'tfu;+ 1m-
provements in steam-generators, and consists of a se-

ries of tubes, made of any suimble inetal, léngth, and

diameter, and set longitudinally at any desired angle
or inclination in an ordinary brick or mason-work firr-

nace.
horizontal tubesin a novel manner, and provision is

made for the expansion and contraction of the metal.

The invention further consists in the construction,
arrangement,-and combination of pfu ts as hereinafter
more fully described. | -

In the accompanying letEb of dmwmg——-

Figure 1 represents a vertical loumtudmal section

of the boiler, through the line z x of fig. 2, showing
the position of the generatmg-—tubes, the furnace, and
the central steam-chamber.

Figure 2 is a front-end elevation.

I‘lfrure 3 is a rear-end elevation.

I‘lgure 4 is a detailed view, showing the method of
connecting the inclined tubes at their ends

Figure 5 is a cross-section of fig. 4 through the Ime
y-Yy. |

Similar letters of ref'elence indicate muebpoudmfr
parts.

A represents the “areh? or mﬂl by whieh the gell-
matmg—tubeb, steam-drums, and. furnace are enclosed.

B represents the generating tubes. |

As indicated in ﬁgs:a...’:.% and 3, the boiler is made in
two upright sections, each system of inclined tubes
being connected at e..-uh end hy the T-bolt C, as illus-
tr&tﬁd in figs. 4 and ).

Tt will be seen that the heads of the T-bolts are held
by lugs or shoulders in the tubes, and pass through
caps D, so that those tubes are drawn by nuts If to
thé sbort sections of tubes F, which are cast on and
form a porbmn of the hor izontal tubes G, IPPIEHPntE‘d
in figs. 2 and 3.

H represents vertical pillar-tubes, mtll which ﬂw
horizontal tubes are connected.

These vertical tubes extend up from the lower tier |

of generating or inclined tubes, and connect at the
front end of the boiler dirvectly with the two-outer

steam- dI’ll[I]S 1}'5 C[ll\lll“' the E‘lldS ]ll\ﬁhl{] A4S %EPH 111.

the drawing.

At the rear end of the bOllEI thesu vertical titbes

H, (one of which is placed at each -corner ,) are cotl-

The ends of these tubes are connected w:tthl

nected by a cross-tube, I, which supports the tubular
stands J, which form the conneetion with the steam—
(drums.

K leplesents the two outside dmms and L the
lmddle drum.

M represents the tront transverse tubes.

These, it will be noticed, are of a peculiar formation.

‘While their lower sides dle horizontal, for receiving

their respective tiers of ﬂenemtmm—tubes their upper

sides incline upward toward the vertical corner tubes -

H, so as to allow of a free diseharge of steam from the

rrenemtmrr—tubeb _
N IBplBSEﬂtb the rear transverse tubes, which lﬁbt

in a horizontal position.

These tubes are cast in longitudinal SBLth]lS, which -

are connected by ball-and-socket joints, secured to-
gether by bolts, which run through the sections from

“the centre, and through the vertical tubes H, on which

they are fastened by screw-nuts, as seen in the draw-
ing.

The steam will be dlscha,rged from the elevated ends
of the gener atmg-tubes into the transverse tubes m;
from . thence into the front upright pillar-tubes H, and.

from thence into the two outside steam-drums K

At the rear end of these drums it will be seen. that

‘they are connected with .the middle drum L by the

transverse pipe O, and the steam finds its way into

the drum' L, through this pipe O.
This cross-plpe O is. so elevated that the water,

,which is cairied” up with the steam into the two out-

side drums K, will descend mto the vertical tubes, and
1 find its ploper level in the boiler, thus producmg a
circulation in the boiler. :

The steam, after entering the drum L, is dlSGl]ELI‘fTEd

. for use from the pipe P, at the front end of the boﬂel,

and on its return thmuﬂ‘h the central drum, it is
thoroughly dried and prepared for use. :

The water is introduced into the vertical tubes H,
at the back end of the boiler, through the cross-
plpe R.

S represents ‘the fur lmfe or ﬁle-bm

T 18 the bridge-wall. |

The smoke alld unconsumed products of combustion
pass from the boiler through the apeﬂme U at the
rear end.

By mahmg the rear hmlzontal tubes in seetwnb,
and connecting them by ball-and-socket joints, the
rigidity ufsuall‘} so ruinous to tubular boilers is avoided,
expansion and contraction being thereby provided for,

It will be seen that the gener a,tmrr-tubeb are SO Col-
nected with the horizontal tubes that any one of them

-may be removed for repairs or exchange without dis-
tar bmﬂ‘ the others; that a thoroughaund active water-
-*mmulatmn is kept up through the frenelatmg-tubes-

and the outside drums.. !
The generatin g-hﬂ:re<: may be 1e*u:111V e‘mlmnged as




regards their: positions in the boiler..

new surface to the more.intense. heztt

- And the boiler, as regards its geneml feﬂtmes, is
_ o constructed as. to best secure any especial required | :
" service, all the advantages of a sectlonal bmler bemfrf

o becured by this arrangement. - -

- Having thus deser ibed my mventmn

“What I claim as: new, and desire to secure b} Let—-- .
tels Patent, is— :

1. The inclined genemtmg—tubea B, the vertical |
pﬂlar-tubes H, the transverse tubes m md 7y, and the | .
“drums K K and L, combined and arranged substan- |
- tially as herein shown and described. ) -

L

They may be | _
tm ued over, or changed end for end, so as to pre%ent' ~whereby-any one may be removed, exchanged for an-

- ' otlber, turned over, or dnnged end for. end substa.n-: .
._ -tn]ly as deseribed. .

| ;stantlaﬁv as de&,m 1bed

- 84,228

2. The arrangement of the steam-generating tubes, =

3. 1In combmatwn 1;.11;]_1 a tubulal boﬂm, the end

tubes m, with inclined upper surfaces, and the sectional -

end tubes n, connected b} ball-a,ud-socket JOIHtS, sab-

HERY[AN W” LTJDERS

W 1tnesaeq . o
- FRANE BLOGELBY
ALEX F ROBERTS
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